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(54) FLUID BEARING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce cost on a fluid 
bearing that supports a spindle of a motor, and that has 
excellent characteristics. 

SOLUTION: A housing 7 is provided with a cylindrical 
side part 7b formed by Injection-molding a metal 
material, and a circular seal part 7a integrally extended 
from an upper end of the side part 7b radially inward. A 
bottom member 6 is formed of a resin material, and fixed 
to a lower end of the side part 7b of the housing 7. This 
fluid bearing device 1 is assembled by fixing a bearing 
sleeve 8 and the bottom member 6 to the housing 7 
formed to be opened at a bottom part, and then installing 
a shaft member 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In liquid bearing equipment equipped with the thrust bearing section which is prepared between 
housing, the bearing sleeve fixed to the inner circumference of this housing, shank material, and the 
inner skin of said bearing sleeve and the peripheral face of said shank material, is prepared in the radial 
bearing section which carries out non-contact support of said shank material in a radial direction with 
the oil film of the lubricating oil produced in a bearing clearance, and the pars basilaris ossis occipitalis 
of said housing, and supports said shank material in the thrust direction. 

Liquid bearing equipment characterized by forming the pars basilaris ossis occipitalis of said housing by 
the bottom member made of resin while forming said housing in the condition tfiat the pars basilaris 
ossis occipitalis carried out opening by die forming of a metallic material. 
[Claim 2] 

In liquid bearing equipment equipped with the seal section which is prepared between housing, the 
bearing sleeve fixed to the inner circumference of this housing, shank material, and the inner skin of said 
bearing sleeve and the peripheral face of said shank material, is prepared in the radial bearing section 
which carries out non-contact support of said shank material in a radial direction with the oil film of the 
lubricating oil produced in a bearing clearance, and opening of said housing, and forms seal space 
between the peripheral faces of said shank material, 

Liquid bearing equipment characterized by forming said seal section by the seal member made of resin 
while forming said housing by die forming of a metallic material. 

[Claim 3] 

Liquid bearing equipment according to claim 1 or 2 characterized by forming said housing with 
injection molding of a metallic material. 
[Claim 4] 

Liquid bearing equipment given in any of claims 1-3 characterized by said metallic material being a 
Magnesium alloy they are. 
[Claim 5] 

Liquid bearing equipment given in any of claims 1-4 characterized by forming said bearing sleeve with 
the sintered metal they are. 
[Claim 6] 

Liquid bearing equipment given in any of claims 1 -5 characterized by said radial bearing section being 
the hydrodynamic bearing which makes the lubricating oil in said bearing clearance generate dynamic 
pressure they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid bearing equipment which carries out non-contact support of the shank 
material in a radial direction with the oil film of the lubricating oil produced in a bearing clearance. This 
bearing equipment is suitable as objects for small motors, such as spindle motors, such as optical- 
magnetic disc equipment, such as optical disk units, such as magnetic disk drives, such as information 
machines and equipment, for example, HDD, FDD, etc., CD-ROM, CD-R/RW, and DVD-ROM/RAM, 
and MD, MO, a polygon scanner motor of a laser beam printer (LBP), or an electrical machinery and 
apparatus, for example, an axial flow fan etc. 
[0002] 

[Description of the Prior Art] 

The various above-mentioned motors are asked for improvement in the speed besides high rotation 
precision, low-cost-izing, low noise-ization, etc. The bearing which supports the spindle of the motor 
concerned is in one of the components which determine these military requirements, and use of the 
liquid bearing which has the property excellent in the above-mentioned military requirement as this kind 
of bearing in recent years is considered, or it is actually used. 
[0003] 

This kind of liquid bearing is divided roughly into the so-called hydrodynamic bearing equipped with a 
dynamic pressure generating means to make the lubricating oil in a bearing clearance generate dynamic 
pressure, and the so-called cylindrical bearing (bearing whose bearing surface is a perfect circle 
configuration) which is not equipped with the dynamic pressure generating means. 
[0004] 

For example, with the liquid bearing equipment buih into the spindle motor of disk units, such as HDD, 
or the polygon scanner motor of a laser beam printer (LBP), the radial bearing section which enables 
non-contact support of the rotation of shank material to a radial direction, and thrust bearing which 
supports shank material free [ rotation ] in the thrust direction are prepared, and the hydrodynamic 
bearing which established the slot for dynamic pressure generating (dynamic pressure slot) in the inner 
skin of a bearing sleeve or the peripheral face of shank material is used as the radial bearing section. The 
hydrodynamic bearing which established the dynamic pressure slot in the both-ends side of the flange of 
shank material or the fields (the end face of a bearing sleeve, end face of the thrust-section material 
fixed to housing, etc.) which counter this as the thrust-bearing section, for example, and the bearing (the 
so-called pivot bearing) of the structure which carries out contact support of the end side of shank 
material with a thrust plate etc. are used. 
[0005] 

Usually, a bearing sleeve arranges a seal member in opening of housing in many cases, in order to 
prevent that the lubricating oil with which it was fixed to the predetermined location of the inner 
circumference of housing, and the building envelope of housing was lubricated leaks outside. 
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[0006] 

[Problem(s) to be Solved by the Invention] 

The Hquid bearing equipment of the above-mentioned configuration consists of components, such as 
housing, a bearing sleeve, shank material, a thrust member (or thrust plate), and a seal member, and 
efforts to raise the process tolerance and assembly precision of each part article are made that the high 
bearing engine performance needed v^ith the more and more high-performance-izing of information 
machines and equipment should be secured. On the other hand in connection with the inclination of low- 
pricing of information machines and equipment, the demand of cost reduction to this kind of liquid 
bearing equipment is also still severer. 
[0007] 

The technical problem of this invention is offering much more low cost liquid bearing equipment. 
[0008] 

[Means for Solving the Problem] 

The bearing sleeve by which this invention was fixed to the inner circumference of housing and housing 
in order to solve the above-mentioned technical problem, The radial bearing section which carries out 
non-contact support of the shank material in a radial direction with the oil film of the lubricating oil 
which it is prepared between shank material, and the inner skin of a bearing sleeve and the peripheral 
face of shank material, and is produced in a bearing clearance, It was prepared in the pars basilaris ossis 
occipitalis of housing, and in liquid bearing equipment equipped with thrust bearing which supports 
shank material in the thrust direction, while forming in the condition that the pars basilaris ossis 
occipitalis carried out opening of the housing by die forming of a metallic material, the pars basilaris 
ossis occipitalis of housing was formed by the bottom member made of resin. 
[0009] 

Moreover, the bearing sleeve by which this invention was fixed to the inner circumference of housing 
and housing in order to solve the above-mentioned technical problem, The radial bearing section which 
carries out non-contact support of the shank material in a radial direction with the oil film of the 
lubricating oil which it is prepared between shank material, and the inner skin of a bearing sleeve and 
the peripheral face of shank material, and is produced in a bearing clearance. It was prepared in opening 
of housing, and in liquid bearing equipment equipped with the seal section which forms seal space 
between the peripheral faces of shank material, while forming housing by die forming of a metallic 
material, the seal section was formed by the seal member made of resin. 
[0010] 

As the above-mentioned metallic material, an aluminum containing alloy, a Magnesium alloy, stainless 
steel, etc. can be used. Moreover, the fabricating methods, such as press working of sheet metal (draw 
forming of a plate or pipe material) of for example, dies casting shaping, injection molding, and a metal 
plate, are employable as the above-mentioned die forming. 
[0011] 

By carrying out die forming of the housing with a metallic material, manufacture cost reduction can be 
planned compared with the case where it forms by a cutting process by turning etc. Moreover, while 
manufacture cost reduction of these members can be planned by forming a pars basilaris ossis occipitalis 
by the bottom member made of resin, or forming the seal section by the seal member made of resin, by 
fixing these members to housing by ultrasonic welding, induction heating, press fit, etc., it can simplify 
like an erector and manufacture cost reduction can be planned. Furthermore, with the configuration 
which formed the pars basilaris ossis occipitalis of housing by the bottom member made of resin, since 
the end face of shank material can be supported in the thrust direction by the bottom member, 
conventionally, the thrust plate made of resin separately arranged at the pars basilaris ossis occipitalis of 
housing can be made unnecessary, and reduction of components mark can be aimed at. Moreover, when 
a dynamic pressure slot is formed in the pars basilaris ossis occipitalis of housing and it constitutes a 
hydrodynamic bearing, simplification of a production process can be attained by carrying out 
coincidence shaping of this dynamic pressure slot with the bottom member made of resin. 
[0012] 
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the case where injection molding of the housing is carried out with a metallic material — as the shaping 
approach ~ metal injection molding (MIM:Metal Injection Molding) — law and the CHIKUSO molding 
method are employable. Generally, the MIM method is the fabricating method which injects, fabricates 
to metal mold, degreases continuously to it, sinters the Plastic solid except a binder, and is used as a 
finished product after kneading metal powder and a resin binder (after treatment is performed after 
sintering if needed.), and has the following features. Namely, **1 The bit and piece of a complicated 
configuration can be formed by the near net shape. **2 A metal mold configuration can be imprinted 
and the thing of the same configuration can be mass-produced. **3 Components with high dimensional 
accuracy are producible by discerning contraction at the time of molding, contraction at the time of 
cleaning and sintering, etc. **4 Since a metal mold configuration is imprinted, the same profile 
irregularity (field roughness etc.) as the finish precision of metal mold is securable. **5 Near-net- shape- 
izing of difficulty work timber, such as stainless steel, is possible. Moreover, the CHIKUSO molding 
method heats chips, such as a Magnesiimi alloy, to a half-mehing condition within a cylinder, stirs them 
with a screw, and carries out injection molding from a nozzle as the shape of a slurry. Since fireproof 
gas like SF6 gas is unnecessary, the CHIKUSO molding method is a process gentle to earth 
environment, while being able to produce components with high dimensional accuracy. 
[0013] 

As a metallic material which fabricates housing, much more lightweight-ization of liquid bearing 
equipment can be attained by using a Magnesium alloy. A Magnesium alloy is the smallest metal of 
specific gravity among a practical use metal, and the specific gravity is about 1 .8, and even if it 
compares it with about 1/4 of iron, and an aluminium alloy, it is as lightweight as about 2/3. Moreover, 
as compared with the aluminium alloy etc., it excels in the light-gage moldability. 
[0014] 

Furthermore, heat dissipation nature of a Magnesiimi alloy is good, and especially the liquid bearing 
equipment of this invention equipped with housing which consists of a Magnesium alloy is suitable for 
the rotation supporter of the spindle motor carried in information machines and equipment. For example, 
in the personal computer, in connection with the clock fi'equency of CPU (Eirithmetic and program 
control) improving quickly, it tends to be filled with heat, it has become the interior of a personal 
computer, and the operating environment of the liquid bearing equipment built into a disk driving gear 
etc. is also increasing severity. Moreover, it is in the inclination for own internal calorific value of 
bearing to also tend to increase, with improvement in the speed of a disk driving gear etc. On the other 
hand, if heat is accumulated in the interior of liquid bearing equipment, degradation of a lubricating oil 
will be promoted and it will become the cause which causes the fall of a bearing life. By forming 
housing of liquid bearing equipment with the good Magnesium alloy of heat dissipation nature, it can 
control that heat is accumulated in the interior of liquid bearing equipment, and the fall of a bearing life 
can be prevented. 
[0015] 

Moreover, by remelting a Magnesium alloy and refining, there is almost no deterioration of quality and 
it is excellent in recycle nature. Therefore, it is desirable to form housing of liquid bearing equipment 
with a Magnesium alloy also from the point which mitigates an environmental load. 
[0016] 

In the above configuration, a bearing sleeve can be formed with a sintered metal, and the radial bearing 
section can be made into the hydrodynamic bearing which makes the lubricating oil in a bearing 
clearance generate dynamic pressure. 
[0017] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained. 
[0018] 

Drawing 1 shows the example of 1 configuration of the information machine dexterous spindle motor 
incorporating the liquid bearing equipment 1 concerning this operation gestalt. This spindle motor is 
used for disk driving gears, such as HDD, and is equipped with the liquid bearing equipment 1 which 
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supports the shank material 2 free [ rotation ], the disk hub 3 with which the shank material 2 was 
equipped, and the motor stator 4 and the motor rotor 5 made to counter through a radial gap, A stator 4 
is attached in the periphery of casing 6, and Rota 5 is attached in the inner circumference of the disk hub 
3. The inner circumference of casing 6 is equipped with the housing 7 of liquid bearing equipment 1. the 
disk hub 3 - the disks D, such as a magnetic disk, - I - or two or more sheets are held. If it energizes to 
a stator 4, by it, Rota 5 will rotate by the excitation force between a stator 4 and Rota 5, and they will 
rotate [ the disk hub 3 and the shank material 2 are united and ]. 
[0019] 

Drawing 2 shows liquid bearing equipment (fluid hydrodynamic bearing equipment) 1. This liquid 
bearing equipment 1 carries out the component part of housing 7, a bearing sleeve 8, the shank material 
2, and the bottom member 6 that forms the pars basilaris ossis occipitalis of housing 7, and is 
constituted. 
[0020] 

The 1st radial bearing section Rl and the 2nd radial bearing section R2 are isolated and formed in shaft 
orientations between inner skin 8a of a bearing sleeve 8, and peripheral face 2a of the shank material 2. 
Moreover, the thrust bearing section SI is formed between bottom end-face 2b of the shank material 2, 
and the end face of the bottom member 6. In addition, explanation is advanced by making the bottom, 
bottom member 6, and contrary side by the expedient top side of explanation, and the bottom member 6 
side into the bottom. 
[0021] 

The shank material 2 is formed by metal material, such as stainless steel, and the bottom end-face 2b is 

formed in convex spherical-shaped. 

[0022] 

A bearing sleeve 8 is formed in the shape of a cylinder by the porous body which consists of a sintered 
metal, especially the porous body of the sintered metal which uses copper as a principal component, the 
field of two upper and lower sides used as the radial bearing side of the 1st radial bearing section Rl and 
the 2nd radial bearing section R2 is isolated to shaft orientations, and prepares in inner skin 8a of the 
bearing sleeve 8 formed with this sintered metal - having ~ this — the dynamic pressure slot of for 
example, a herringbone configuration is formed in two fields, respectively. In addition, the shape of a 
spiral configuration or a shaft-orientations quirk etc. may be adopted as a configuration of a dynamic 
pressure slot. 
[0023] 

Housing 7 carried out injection molding (metal injection molding or CHIKUSO molding) of the metallic 
materials, such as a Magnesium alloy, was formed, and is equipped with cylinder-like flank 7b and 
annular seal section 7a prolonged in the bore side from the upper limit of flank 7b at one. The inner skin 
seven al of seal section 7a counters through the peripheral face two al of the shank material 2, and 
predetermined seal space. In addition, it forms in the taper configuration which reduces gradually the 
diameter of the peripheral face two al of the shank material 2 which counters with the inner skin seven 
al of seal section 7a, and forms seal space toward the upper part (the direction of outside housing 7) 
with this operation gestalt. The peripheral face two al of a taper configuration functions also as the so- 
called centrifugal-force seal at the time of rotation of the shank material 2. 
[0024] 

The bottom member 6 is formed with a resin ingredient, and is fixed to the lower limit of flank 7b of 

housing 7. 
[0025] 

The liquid bearing equipment 1 of this operation gestalt can fix a bearing sleeve 8 and the bottom 
member 6 to the housing 7 formed in the condition that the pars basilaris ossis occipitalis carried out 
opening by the above-mentioned die forming, and can assemble them by equipping with the shank 
material 2 further. 
[0026] 

First, the inner skin of flank 7b is equipped from the pars basilaris ossis occipitalis to which housing 7 
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carried out opening of the bearing sleeve 8, and it promotes until a top end face contacts the inside of 
seal section 7a. And a bearing sleeve 8 is fixed to housing 7 in the location with proper means, such as 
adhesion, press fit, laser beam welding, and high frequency pulse junction. Next, the bottom member 6 
made of resin is fixed to the lower limit of flank 7b of housing 7 with a proper means. While forming 
the annular rib seven bl in the lower limit of flank 7b with this operation gestalt, annular crevice 6a was 
formed in the end face of the bottom member 6, and where fitting of the crevice 6a is carried out to a rib 
seven bl, the lower limit of flank 7b was equipped with the bottom member 6, and it has fixed by 
ultrasonic welding or induction heating. In addition, if , in order to close the fixing condition of the 
bottom member 6, it is desirable to form the irregularity by the irregularity of the letter of****, knurling 
tool processing, etc. at least in one side among the inner skin of a rib seven bl and a peripheral face. 
Moreover, as long as a rib seven bl and crevice 6a fit in mutually, they may be discontinuous to a 
circumferencial direction. Then, the shank material 2 is inserted in inner skin 8a of a bearing sleeve 8, 
and the bottom end-face 2b is contacted to the end face of the bottom member 6. And the building 
envelope of the housing 7 sealed by seal section 7a is refueled in a lubricating oil. 
[0027] 

The field (field of two upper and lower sides) used as the radial bearing side of inner skin 8a of a 
bearing sleeve 8 counters through peripheral face 2a of the shank material 2, and a radial bearing 
clearance, respectively at the time of rotation of the shank material 2. And with rotation of the shank 
material 2, the dynamic pressure of a lubricating oil occurs in the above-mentioned radial bearing 
clearance, and non-contact support of the rotation of the shank material 2 to a radial direction is enabled 
with the oil film of the lubricating oil formed in the above-mentioned radial bearing clearance. Thereby, 
the 1st radial bearing section Rl and the 2nd radial bearing section R2 which enable non-contact support 
of the rotation of the shank material 2 to a radial direction are constituted. Contact support of the bottom 
end-face 2b of the shank material 2 is carried out by the bottom member 6 at coincidence. Thereby, the 
thrust bearing section SI which supports the shank material 2 fi-ee [ rotation ] in the thrust direction is 
constituted. 
[0028] 

Drawing 3 shows the modification of the operation gestalt shown in drawing 2 . In this modification, 
press fit immobilization of the bottom member 9 made of resin is carried out at the lower limit inner 
circumference of flank 7b of housing 7. 
[0029] 

Drawing 4 shows the liquid bearing equipment 1 1 concerning other operation gestalten. The points that 
the liquid bearing equipment 1 1 of this operation gestalt differs from the liquid bearing equipment 1 
shown in drawing 2 are the point which really forms pars-basilaris-ossis-occipitalis 17c in housing 17, 
the point which is carrying out contact support of the bottom end-face 2b of the shank material 2 with 
the thrust plate 20, and a point of having equipped upper limit opening of housing 17 with the seal 
member 10 made of resin. The seal member 10 is equipped with irmer skin 10b which counters with the 
peripheral face two al of the shank material 2, and forms seal space. 
[0030] 

Housing 17 carried out injection molding (metal injection molding or CHIKUSO molding) of the 
metallic materials, such as a Magnesium alloy, was formed, and is equipped with cylinder-like flank 17b 
and pars-basilaris-ossis-occipitalis 17c which followed the lower limit of flank 17b, and one. 
[0031] 

A thrust plate 20 is formed by low friction material, for example, resin material, and is arranged at pars- 

basilaris-ossis-occipitalis 17c of housing 17. 

[0032] 

The liquid bearing equipment 1 1 of this operation gestalt can fix a bearing sleeve 8 and the seal member 
10 to the housing 17 formed in the condition that upper limit carried out opening by the above- 
mentioned die forming, and can assemble them by equipping with a thrust plate 20 and the shank 
material 2 ftirther. 
[0033] 
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First, the inner skin of flank 17b is equipped with a bearing sleeve 8 from upper limit opening of 
housing 1 7, and it promotes until a bottom end face contacts the inside of pars-basilaris-ossis-occipitalis 
17c. And a bearing sleeve 8 is fixed to housing 17 in the location with proper means, such as adhesion, 
press fit, laser beam welding, and high frequency pulse junction. Next, the seal member 10 made of 
resin is fixed to the upper limit of flank 17b of housing 17 with a proper means. While forming the 
annular rib 17bl in the upper limit of flank 17b with this operation gestalt, annular crevice 10a was 
formed in the end face of the seal member 10, and where fitting of the crevice 10a is carried out to a rib 
17bl, the upper limit of flank 17b was equipped with the seal member 10, and it has fixed by ultrasonic 
welding or induction heating. In addition, if , in order to close the fixing condition of the seal member 
10, it is desirable to form the irregularity by the irregularity of the letter of ****, knurling tool 
processing, etc. at least in one side among the inner skin of a rib 17bl and a peripheral face. Moreover, 
as long as a rib 17bl and crevice 10a fit in mutually, they may be discontinuous to a circumferencial 
direction. Then, pars-basilaris-ossis-occipitalis 17c of housing 17 is equipped with a thrust plate 20, the 
shank material 2 is further inserted in inner skin 8a of a bearing sleeve 8, and the bottom end-face 2b is 
contacted to the end face of a thrust plate 20. And the building envelope of the housing 1 7 sealed by the 
seal member 10 is refiieled in a lubricating oil. 
[0034] 

Drawing 5 shows the liquid bearing equipment 21 concerning other operation gestalten. This liquid 
bearing equipment 21 carries out the component part of housing 27, a bearing sleeve 28, the shank 
material 22, and the bottom member 26 that constitutes the pars basilaris ossis occipitalis of housing 27, 
and is constituted. 
[0035] 

The 1st radial bearing section R21 and the 2nd radial bearing section R22 are isolated and formed in 
shaft orientations between the peripheral faces 22al of inner skin 28a of a bearing sleeve 28, and shank 
22a of the shank material 22. Moreover, the 1st thrust-bearing section S21 is formed between bottom 
end-face 28c of a bearing sleeve 28, and the top end face 22b 1 of flange 22b of the shank material 22, 
and the 2nd thrust-bearing section S22 is formed between end-face 26a of the bottom member 26, and 
the bottom end face 22b2 of flange 22b. 
[0036] 

The shank material 22 was formed by metal material, such as stainless steel, and is equipped with shank 

22a and flange 22b prepared in the lower limit of shank 22a at one or another object. 

[0037] 

A bearing sleeve 28 is formed in the shape of a cylinder by the porous body which consists of a sintered 
metal, especially the porous body of the sintered metal which uses copper as a principal component. 
[0038] 

the field of two upper and lower sides used as the radial bearing side of the 1 st radial bearing section 
R21 and the 2nd radial bearing section R22 is isolated to shaft orientations, and prepares in inner skin 
28a of the bearing sleeve 28 formed with this sintered metal ~ having - this - the dynamic pressure slot 
of for example, a herringbone configuration is formed in two fields, respectively. In addition, the shape 
of a spiral configuration or a shaft-orientations quirk etc. may be adopted as a configuration of a 
dynamic pressure slot. 
[0039] 

Moreover, the dynamic pressure slot of for example, a spiral configuration is formed in bottom end-face 
28c of a bearing sleeve 28 used as the thrust-bearing side of the 1st thrust-bearing section S21 . In 
addition, a herringbone configuration, a radial fiirrow configuration, etc. may be adopted as a 
configuration of a dynamic pressure slot. 
[0040] 

Housing 27 carried out injection molding (metal injection molding or CHIKUSO molding) of the 
metallic materials, such as a Magnesium alloy, was formed, and is equipped with cylinder-like flank 27b 
and annular seal section 27a prolonged in the bore side from the upper limit of flank 27b at one. The 
inner skin 27al of seal section 27a counters through the peripheral face 22al of the shank material 22, 
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and predetermined seal space. In addition, it forms in the taper configuration which reduces gradually 
the diameter of the peripheral face 22a 1 of the shank material 22 which counters with the inner skin 
27al of seal section 27a, and forms seal space toward the upper part (the direction of outside housing 
27) with this operation gestalt. 
[0041] 

The bottom member 26 is formed with a resin ingredient, and is fixed to the lower limit of flank 27b of 
housing 27. The dynamic pressure slot of for example, a herringbone configuration is formed in end- 
face 26a of the bottom member 26 used as the thrust bearing side of the 2nd thrust bearing section S22. 
When forming the bottom member 26 with injection molding of resin, the dynamic pressure slot of end- 
face 26a can be formed in shaping and coincidence (it imprints with shaping metal mold). Moreover, a 
spiral configuration, a radial fUrrow configuration, etc. may be adopted as a configuration of a dynamic 
pressure slot. In addition, immobilization to the housing 27 of the bottom member 26 can be periformed 
in the same mode as the operation gestalt shown in drawing 2 . Or it can also carry out in the same mode 
as the operation gestalt shown in drawing 3 . 
[0042] 

Shank 22a of the shank material 22 is inserted in inner skin 28a of a bearing sleeve 28, and flange 22b is 
held in the space section between bottom end-face 28c of a bearing sleeve 28, and end-face 26a of the 
bottom member 26. Moreover, a lubricating oil is refueled in the building envelope of the housing 27 
sealed by seal section 27a. 
[0043] 

The field (field of two upper and lower sides) used as the radial bearing side of inner skin 28a of a 
bearing sleeve 28 counters through the peripheral face 22a 1 and radial bearing clearance between shank 
22a, respectively at the time of rotation of the shank material 22. Moreover, the field used as the thrust- 
bearing side of bottom end-face 28c of a bearing sleeve 28 counters through the top end face 22b 1 and 
thrust-bearing clearance between flange 22b, and the field used as the thrust-bearing side of end-face 
26a of the bottom member 26 counters through the bottom end face 22b2 and thrust-bearing clearance 
between flange 22b. And with rotation of the shank material 22, the dynamic pressure of a lubricating 
oil occurs in the above-mentioned radial bearing clearance, and non-contact support of the rotation of 
shank 22a of the shank material 22 to a radial direction is enabled with the oil film of the lubricating oil 
formed in the above-mentioned radial bearing clearance. Thereby, the 1st radial bearing section R21 and 
the 2nd radial bearing section R22 which enable non-contact support of the rotation of the shank 
material 22 to a radial direction are constituted. In coincidence, the dynamic pressure of a lubricating oil 
occurs in the above-mentioned thrust-bearing clearance, and non-contact support of the rotation in both 
the thrust direction is enabled with the oil film of the lubricating oil to which flange 22b of the shank 
material 22 is formed in the above-mentioned thrust-bearing clearance. Thereby, the 1st thrust bearing 
section S21 and the 2nd thrust bearing section S22 which enable non-contact support of the rotation of 
the shank material 22 in the thrust direction are constituted. 
[0044] 

In addition, according to the operation gestalt shown in drawing 4 , the configuration which fixes the 
seal member made of resin to upper limit opening of housing is also applicable to the liquid bearing 
equipment which adopted the hydrodynamic bearing as the thrust bearing section. 
[0045] 

[Effect of the Invention] 

According to this invention, lightweight liquid bearing equipment can be fiirther offered by low cost. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the spindle motor which has liquid bearing equipment concerning 
the operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the liquid bearing equipment concerning the operation 
gestalt of this invention. 

[Drawing 3] It is the sectional view showing the liquid bearing equipment concerning the modification 
of the operation gestalt shown in drawing 2 . 
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[Drawing 4] It is the sectional view showing the liquid bearing equipment concerning other operation 
gestalten of this invention. 

[Drawing 5] It is the sectional view showing the liquid bearing equipment concerning other operation 

gestalten of this invention, 

[Description of Notations] 

1,11,21 Liquid bearing equipment 

2 22 Shank material 

7, 1 7, 27 Housing 

8 28 Bearing sleeve 

Rl, R21 The 1st radial bearing section 

R2, R22 The 2nd radial bearing section 

SI, S21, and S22 Thrust bearing section 

6 26 Bottom member 

10 Seal Member 



[Translation done.] 
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